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Chapter I 
Introduction and Purpose 
It has long been recognized that human functioning is 
firmly rooted in, and highly dependent upon, sensorimotor 
processes. The blind, the deaf, the aphasic, the crippled, 
each suffer at least some diminished degree of functioning 
due to their handicap. While there have long been medical 
and psychological procedures for assessing loss of function-
ing, the study of normal development of sensorimotor func-
tioning at a behavioral level and of the concommitant cen-
tral processing Of information have received little attention 
in the literature. While there is a plethora of research 
involves basic perceptual mechanisms and psychophysiological 
studies. Again the normal development of sensorimotor pro-
cesses at a behavioral level has been neglected. 
As an attempt to fill the need for an easily adminis-
tered instrument to assess the sensorimotor development of 
young children the Loyola Developmental Scale is being de-
veloped at Loyola Universitye This instrument is the result 
of research, observations and literature reviews done by a 
group of psychologists and trainees at the Loyola Guidance 
Center. The present instrument contains eight "bands" or 
scales, each designed to measure the development of one of 
2 
the following areas1 Conceptual ability, Language, Auditory 
Memory, Auditory Perception, Visual Motor Abilit~ Coordina-
tion, Visual Memory, and Visual Perception. 
The present investigation has limited itself to the two 
auditory bands, and the relationship between auditory develop-
mental level and scores on standardized intelligence tests, 
using culturally disadvantaged black children as the popula-
tion. 
It should be pointed out from the outset that due to 
the early stage of development of the instrument used, this 
study is quite preliminary and the findings are regarded as 
merely suggestive of the hypothesized relationships. One 
develop and validate the two auditory subscales of the 
Loyola~ It was anticipated that these subscales might be 
rather crude, and that some of the items would be demonstrat-
ed to possess technical inadequacies. 
But given the face validity of this instrument as a 
means of assessing auditory development level, a further 
purpose of the study is to assess the level of auditory 
development of the sample of children studied here. The 
49 children are aged two years, eleven months through seven 
years, two months, are Black and live in inner-city, cul-
turally disadvantaged areas {Government "Model Cities" areas). I There are 28 boys and 21 girls in the sample. 
~ 
1:M:.'7'1.~·,,,.~-.-.,.,_ ... _-~""1"·""""""~1'll"~~,.....,._·..--A~ ........ -~ ... ~-'llllll1F rM-~•-lt.M'!IL"ilAl'W-1<-'l~•'<~•~.or:~l 
The faet that the sample is a culturally disadvantaged 
one adds several theoretical as well as practical implications 
to the study, as will be seen clearly in the literature re-
view. The most important of these is the suggestion that 
poor performance on standardized cognitive measures may be 
due to a specific developmental deficit in the auditory 
area. This is of particular relevence to the culturally dis-
advantaged black population, since they tend to do relatively 
more poorly than do their white advantaged counterparts on 
such cognitive measures. 
By comparing the Auditory Quotient derlved from tho 
Loyola Scale to the various I.Q. scores, it is hoped that 
correlating the WPPSI subscale scores with the A.Q., it is 
hoped that the various components of the WPPSI car1 be under-
stood in terms of the degree to which they rely upon auditory 
memory and perception. 
Revie.:.!! pf lh~ !Literature 
It is clear from virtually all the evidence which has 
been collected that black, culturally disadvantaged children 
and adults do significantly more poorly on standardized 
I intelligence tests than do their more advantaged white counter-; 
parts. Several explanations for this finding have been 
l proposed. The three major explanations have pointed to a -~--=:.::m~-i~~~-~:~~~~~ ~~~~~.~~.: l:~e~:.~.,_::_e~a-1. ~.:~~~~~_: __ e _ _ 
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(genetic theories), severe environmental deficits leading 
to arrested development (environmental theories), or to the 
inappropriateness or culture-unfairness of the tests used 
(test theories). There have been studies lending support to 
each of these theories. Some of these will be reviewed later. 
However, since the eventual aim of this study is to tie to-
gether )these intelligence test scores with level of auditory 
development, it is appropriate to first review the area of 
auditory functioning generally, and in culturally deprived 
children specifically. 
Cynthia Deutsch (1964) suggested that auditory problems 
may arise at any of several lovels of functioning. Most 
deafness and hearing loss. There may be insufficient, or 
sub-threshold stimulation even with intact sensors. The 
subject may be sensorially intact, yet unable to discrin1inate 
between auditory signals. The next "higher" level of auditory 
processing is called Rocognition (Hardy, 1962). This refers 
to the ability to name or reproduce a particular sound or 
word. Deutsch points out however that even given perfect 
sensory and c.entral nervous system equipment, if a person 
has insufficient experience and exposure to adequate stimuli, 
then an auditory problem will be evident. Thus she points 
to the importance of the interaction between biological and 
environmental factors for the adequate development of auditory 
--------~------------ 5 
facility. 
Various methods for measuring auditory capacity at 
these different levels have been developed. Probably the 
best known and best researched instruments are those used to 
assess the first level of auditory processing, that is, sen-
sitivity to stimulation. Here the field of audiometry is 
involved. Various audiometric methods have been suggested 
by a number of investigators (Di Carlo, 1961, 1962; Filling, 
1962; Goldstein, 1948 J Keaster, 194·7; Solomon, 1962; Utley, 
19501 Whitehurst, 1961). At thi~ level, the accuracy of 
measurement instruments seems quite good. 
As the level of function becomes more complex, the 
plex. Several attempts have been made to design an instru-
ment to measure auditory discrimination, (Pronovost, 195); 
Sills>1962) which Deutsch regards as the next level at which 
auditory problems may arise. The best kno~m and most well-
researched instrument in this area is the Wepman Auditory 
Discrimination Test (Wepman, 1958). The Wepman is an in-
dividually administered test which contains 40 pairs of 
words, 10 pairs which are the same, and JO pairs which differ 
from each other in either the initial or final sound. The 
subject's task is to discriminate whether each pair is the 
"same" or "different". The basic method has long been used 
as a measure of auditory discrimination. 
6 
It is here, at the level of auditory discrimination that 
we begin to see consistent differences between the culturally 
disadvantaged Black child and the White advantaged child. 
Clark and Richards (1966) found that the Black children in 
their sample made significantly more errors on the Wepman 
(p <.001) than did their White counterparts. 
A more comprehensive and complex attempt to measure 
higher levels of auditory processing is represented by the 
Illinois Test of Psycholinguistic Abilities. The scope and 
importance of this instrument merit it's discussion in some 
detail here. The outline of the test which follows is a 
summary from Severson and Guest (1971). 
& Kirk, 196l)Jhas evolved through numerous editions in the 
past 15 years. Although theoretical bases of the ITPA have 
been extensively discussed elsewhere (Kirk, 1968s Kirk & 
McCarthy, 1961), its theoretical scope may be explained in 
terms of their three hypothesized dimensions of psycho-
linguistic abilities. 
1) Channels of Communication. Although these channels 
would theoretically include all possible combinations of 
sensory input and response output, the ITPA limits its 
coverage to measuring auditory-vocal and visual-motor 
channels. 
2) Psycholinguistic Processes. The ITPA distin-
----........ --... -~ 
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guishes between receptive processes ("that ability neces-
sary to recognize and/or understand what is seen and heard"), 
expressive processes ("those skills necessary to express 
ideas or to respond either vocally or by gesture of movement") 
and organizing processes ("The internal manipulation of 
percepts, concepts, and linguistic symbols .. }. 
J) Levels of Organization. The complexity of res-
ponse varies from an .. automatic" to a "representational" 
level. The automatic levels includes psycholinguistic 
behaviors which require relatively automatic responding, 
such as perceptual closure, perceptual speed, and rote 
learning. The representational level requires the more 
The revised ITPA contains 10 regular subtests and two 
alternate subtests. At the representational level, the 
following six subtests are founds 
1. Auditory Reception. This measures the child's 
ability to comprehend verbally presented material. (e.g. 
"Do dials yawn?"). 
2. Visual Reception. A single picture is presented, 
e.g., a doll. Then a second picture with four objects, 
including the original one, is presented. The child must 
choose the structurally most similar object. 
3. Auditory-Vocal Association. This is simply a 
verbal analogies subtest (e.g., "I cut with a saw, I pound 
.") with a ---
8 
4. Visual-Motor Association. A picture of a single 
item (e.g., a bone) is shown, surrounded by a set of four 
other pictures (e.g., pipe, rattle, pencil and dog). The 
child must choose one as being functionally or conceptually 
more similar to the first object. 
5. Verbal Expression. This measures child's capacity 
to describe verbally familiar objects. He is scored on the 
number of concepts expressed. 
6. Manual Expression. The child must make gestural 
representations of the correct way to manipulate objects 
such as a telephone. 
the Automa:t:ic~ 
istered tests and two supplementa.ry tests. 
~orr-.11 ~..,..1,_ .. 
---o~--- -J 
1. Grammatic Closure. The child must complete gram-
matically an.incomplete phrase (e.g., uHere is one dogi 
here are two .") 
2. Auditory Closure. (Supplementary). This measures 
child's capacity to fill incompleted parts of spoken words 
to produce a complete word (e.g., "What am I talking about?" 
bo_le?" "tele_one?" 
J. Sound Blending. (Supplementary). Child must pro-
duce words whose parts are presented to him at half-second 
intervals. (e.g., "Listen, D-OG. What word is that?"). 
. 4. Visual Closure. The child must locate figures (e.g., I 
I . .. . -~=--~-·-.. -~--··"-~l tJ'l} ...... 4~;,,...-~~~'-"ll3oll~.9.;f\"'-·f"'~l"'""'"''"'',,,,..~t~~~-;s;.-~-,,...,~~~ 
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hammers) partly hidden behind other objects in a cartoon 
drawing. 
5. Auditory-Sequential Memory. "Digit-span" type 
test, with numbers presented at the rate of two ~er second. 
6. Visual-Sequential Memory. The child must repro-
duce sequences of non-meaningful geometric figures after a 
five second exposure to a model. 
Having examined briefly the makeup of the ITPA, it is 
now appropriate to examine some of the research findings 
which have used Black, culturally-deprived populations. 
In the past few years there has been a great deal of 
interest in the psycholinguistic patterns of Black and dis-
psycholinguistic ages and scores on the individual subtests 
to be inferior in the disadvantaged. A study cited in Kirk 
and Kirk (1971), titled The J.~pact Qi Head Star! (1969), 
showed Black children to have severely depressed psycholin-
guistic scores. Ryckman (1966) obtained essentially the same 
results with a different sample. Oakland (1967) found that 
socioeconomic status was significantly related to psycholin-
guistic scores, regardless of z·ace. JonE!S ( 1970) supported 
this finding, as she also found significantly depressed 
psycholinguistic scores in disadvantaged white children. 
Arnold and Wist (1970) tried to sort out the minority group 
and socioeconomic group variables. They concluded that low 
10 
socioeconomic status relates to poor auditory development, 
but that the factor of minority group status (here Mexican-
Americans) significantly confounds the problem. 
The Ryckman (1966) and Head Start (1969) studies pointed 
out an interesting phenomenon. Both found that the Black 
subjects were significantly superior in Auditory-Sequential 
Memory, even though the auditory channel in general was 
poorly developed. This may be the skill underlying the un-
usual sense of rhythm and beat allegedly possessed by Blacks. 
Two studies (Raph, 19651 Klaus & Gray, 1968) found that 
there was a definite preference for, and relative strength 
of the Visual-Motor channels over the Auditory-Vocal ones 
in Black children. Klaus and uray discussed the impiication 
of this finding for our predominantly auditory-geared school 
systems. 
Severson and Guest (1971) reviewed ma.ny of the above 
mentioned findings. They do, however, criticize the ITPA on 
numerous grounds. They make a special point of attacking 
the use of the ITPA with disadvantaged groups. They point 
out that the normative sample used in standardizing the 
ITPA was quite limited, and that the norms are therefore 
quite questionable for use with the disadvantaged. They 
also feel that the question of "culture unfairness" is 
very applicable to the ITPA. 
Several authors (Osler, 1970; Hardy, 19621 Reichstcin 
., 
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& Rosenstein, 1964) have pointed to the need for a better 
instrument for assessing language and psycholinguistic func-
tioning. More recently Severson and Guest (1971) have de-
fined the need more specifically as a need for a behavioral 
level diagnostic instrument. They says "A crucial part of 
such programs (test development) should be the unification 
and coordination of efforts to develop measurement instru-
ments in the areas where behavior is to be affected." The 
Loyola Scale attempts to meet this need by tapping specific 
behaviors (which are, of course, rooted in psycholinguistic 
processes), and also presenting parailel means of remediation 
(there is a training manual which may be used for remediating 
weak 
Having reviewed the studies on auditory functioning, 
it will be appropriate to review those studies which attempt 
to relate the auditory deficit found in these children to 
their I.Q. scores. The basic relationship proposed by this 
viewpoint is that the lowered I.Q. scores and lowered a-
chievement of young black children may be related to a more 
basic perceptual deficit. Blank (1971) summarizes this 
viewpoint well. "The viewpoint of perceptual disfunction-
ing relies heavily on the genetic approach of Piaget (1952) 
in which it is hypothesized that sensory-motor nchema must 
be fully developed before higher level concepts can be a-
chieved. In this view, the I.Q, and achievement deficits 
I 
I 
I 
--------------------~~------------·~----------~--------. 
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at school age are seen as the result of earlie~ and perhaps 
even undiagnosed sensory-motor difficulties in early child-
hood." 
Shuey (1966) in reviewing the testing of Bl~ck intel-
ligence suggests that the observed I.Q. differences may be 
due to more basic perceptual processes. Empirical support 
for this view was provided by Katz and Deutsch (1967). They 
conclude that performance of perceptual ability tasks may 
significantly influence I.Q. scores, as well as the ability 
to read (several investigators, including Darley, 1964, and 
Beery, 1967, have related dyslexia to poor auditory skills.) 
Bangs (1961) found that I.Q. scores were lowered due to 
The reason for the auditory immaturity or developmental 
delay has been the subject of investigation also. Hunt 
(1964) takes a strong .. environmentalist" view. He feels 
that lack of adequate stimulation in early childhood leads 
to auditory deficits. He pointed out the importance of 
early, pre-verbal experience for normal development. John 
(1963) took a similar stance. She felt that due to the re-
stricted nature of the ghetto child's environment he will 
have little chance to develop normal auditory skills, and 
that this will manifest itself in the shorter sentences, 
more limited vocabulary and poorer articulation of black 
youngsters. Osler (lj70) suggests also that the intellectual 
·---~ '""'"'"""-¥!:1 .... -.:1" ______________ _ 
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handicaps of black children may be due to inadequate or in-
appropriate stimulation. With regard to black children, it 
may be that the type of auditory stimulation is a more cru-
cial variable than the amount of stimulation. c. Deutsch 
(1964) points out that there is no lack of auditory stimu-
lation in the inner city. On the contrary there is a lot of 
"noise" or inappropriate stimulation. 
She points out that the signal to noise ratio is very 
low, and thus the inner-city child has increased difficulty 
sorting out relevant from irrelevant stimuli. Osler and 
Kofsky (1965) point out that if the environment is too 
complex, cognitive abilities suffer due to this inability 
the intellectual deficiency picked up on I.Q. tests may be 
due to the deficient non-standard dialects to which inner-
city children are exposed. 
M. Deutsch ( 1964a) talrns a strong stand on this issue. 
He feels that the observed I.Q. differences come from the 
widespread deprivation found in Black areas, and that when 
the deprivation is accounted for, the I.Q. differences will. 
be accounted for. 
He backs up this statement with some data (Deutsch, 
1964b) in which he found that improved background experiences 
led to improved I.Q. scores via improved perceptual function-
I 
i ing. 
( ,~.r~,--,-.~~.,~~~·,~~ -•"-""-~•'· 'A••'·'-.. --"-·~--·4-••"""-""-'''"·.,-~•~, .. ~-' • "'ftW~W-• - ---------~--~......i 
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Dreger and Miller (1960) cite a study by Anastasi and 
D'Angelo (1952) in which two groups of black and white five 
year olds scored 101.8 and 101.5 on the Goodenough Draw-a-
man test. This type of non-verbal test would presumeably 
eliminate the psycholinguistic component of I.Q. This finding 
then would give some support to Deutsch's theory. Likewise 
Tyler (1956) and Yarrow (1965, 1970} feel that deprivation 
accounts for the lowered I.Q. scores found among Blacks. 
Jensen (1969}, who takes something more of a "nativist" 
stand, points out the importance of sorting out past learning 
experience from current learning abilities, which present 
I.Q. tests don't do. Again here the importance of abstract-
ing an important variaole iiKe auditory development seems 
to be indicated. 
Severson and Guest (1971) point out the need for 
partialing out psycholi~guistic components from I.Q., and 
the failure of previous studies to do this. However, Severson 
and Guest apparently overlooked a study by Cortes, Graves 
and Shack (1966), in which they did intercorrelations between 
all the ITPA subscales and the Binet M.A. The correlations 
generated by this research seem to point to heavy reliance of 
the Binet on auditory factors. It was shown that all the 
Auditory-Vocal subscales correlated more highly with the 
M.A. than did any of the Visual-Motor subscales. This seems 
to give solid support to one of the assumptions of the J 
·'~~~°'""'-'~~~~-• 'll-•"t.-~-.,-~#l-.'~,.-..,..,-·~14"'M.:lil',,.·...,._....-~-U'. -~r..-.!Nll>l!Wil<l-'t.~*'4~.;;;oJI<'::""~~~~ • f --11 .. .,..,., 
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present studys that auditory development is strongly related 
to I.Q. scores. The present study is similar to the above 
mentioned study in that it is attempting to relate auditory 
development to scores on a standardized intellig,ence test. 
The differences are that this is the stated purpose 
of the present study, while it was a post-facto finding of 
the previous study, and that the two instruments used in 
the studies are not the same. 
The hypotheses to be tested in this study then, are 
the followings 
1) That there will be a significant positive cor-
relation between Auditory Development (A.Q.) and Intel-
, - - '\ ~.!..:'..!:}~ 
2) That A.Q. will correlate more highly with Verbal 
I.Q. (V.I.Q.) than with Performance I.Q. (P.I.Q.) on -the 
WPPSI. 
3) That the Verbal subtest Scaled Scores of the WPPSI 
and the Scaled Scores of the Performance subtests which have 
the most complex verbal instructions (e.g.~ Animal House and 
Mazes) will correlate more highly with Auditory Quotient 
than will the Performance subtests with minimal verbal ins-
tructions (e.g., Geometric Design and Picture Completion). 
§ubiects 
Chapter II 
Method 
Forty nine children (28 boys and 21 girls) were tested. 
These children comprise the total number of "Model Cities" 
children of appropriate age for this study attending the 
Marillac House Day Care Center·. The designation ''Model 
Cities" refers to the geographic area from which the chil-
dren come. This area (the Lawndale section of Chicago's 
West Side) has been designated by the Federal Government 
as one in which massive social, economic, public aid and 
housing programs are needed. All of the children in this 
are Black and culturally-deprived (by government, Model 
Cities standards). The children range in age from two 
years, eleven months, to seven years, two months. Thirty-
two of the forty-nine children (64%) come from one parent 
families (usually mother) .. Roughly Orie-fourth of the 
parents of this group are recipients of public aid, and 
the median family income is estimated to be roughly $4,800 
per year. (The above statistics were obtained from the 
records of the Marillac Social Service Center, and the 
Chicago Model Cities Action Plan for Year 3, September, 1971). 
f 16 
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Mea~ures 
-
Two tests were admininistereda 1) An individually 
administered, standardized intelligence test (the Stanford-
Binet, Form LM, or the Wechsler Preschool and Primary Scale 
of Intelligence, depending on the child's age. Where these 
instruments overlap, the WPPSI was the preferred instrument. 
The Binet was used for children 3 Years, 11 months and younger, 
the WPPSI for all children older than 3 years, 11 months). 
2) The Loyola Developmental Scale (Auditory bands only). 
The items for the Loyola were devised using the method 
of developmental naturalism. That is, an attempt was made I 
to ascertain what functional behaviors seemed to emerge chrono- i 
I 
studied, Auditory Memory and Auditory Perception. Appendix A 
shows the Auditory bands of the Loyola, with the items marked 
off on a scoring sheet. Appendix B includes each individual 
item and scoring criteria. The nature of the tasks in each 
scale are discussed below. 
f\µditory ~~moo 
The first item (7.1) involves a simple classically 
conditioned response to a bell. This involves only the most 
immediate form of short term memory. The next two items (7.2 
and 7.3) involve response to simple verbal instructions. 
Items 7.4 and 7.5 involve recall of environmental sounds, 
first individually, then in sequence. Item 7.6 requires the 
L.~~~·~•----=, ________ ,,_,~"-T"••~•·~-·-,-~~,,~.,~--M•·-~·~v~~~•-•-~•---·-·•·>'•••·,,4 
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subject to perform two verbally presented commands in se-
quence. 
The remaining six items in the Auditory Memory Scale 
all involve auditory recall and are of increasing difficulty. 
Item 7.7 requires the child to carry out a three command 
sequence. Item 7.8 calls for the repetition of a short sen-
tence. In item 7.9, a more difficult and abstract task is 
presented. The child must repeat a rhythmic sequence of 
pencil taps. Item 7.10 is a "Digit-span" type item, which 
requires the child to repeat a series of four numbers. The 
child is required to remember facts from a simple story in 
item 7.11. Item 7.12 is another digit-span item, this time 
requiring ihe recall of five numbers in series. 
Auditqr~ ~r£eption 
The first item (6.1) was designed to assess the most 
primitive level of perception as measured by a simple startle 
response. The next three iterns (6.2, 6.3, & 6.4) required 
the child to repeat vocal sounds produced by the examiner 
(consonant sounds, vowel sounds, and words, respectively). 
These attempt to tap fairly basic auditory perceptual pro-
cesses. Item 6.5 requires that the child successfully imi-
tate environmental sounds produced by the examiner. 
The remaining items tap such auditory perceptual pro-
cesaes as discrimination, localization and matching. Item 
6.6 requires the child to discriminate between common en-
' ~--~~,::1;11:-~---~-~....._,,..,...,....,,." ·"--·~ "'"'"'~·~ ·,...--..,, __ '"':=>·, ,.,.,;11,.">--.'"l~,,.._..,.,,.t~r~::o;:.-"""'41~~ .... --~ar--.........,.~--"1'~ 
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vironmental sounds. Item 6.7 is one in which the child must 
identify and label common sounds. In item 6.8 the child 
must locate the source of a sound while blindfolded, first in 
a silent room, then with background noise. Item 6.9 re-
quires that the child match the beginning sound of different 
words. Task 6.10 uses selected items of the Wepman Auditory 
Discrimination Test (1958), to assess rather fine auditory 
discrimination. The child must discriminate fine differences 
between similar words. Item 6.10 is another matching task, 
this time involving the matching of rhyming sounds. Item 
6.11 is also a matching item, involving ending sounds in 
words. 
As previously mentioned, the two I.Q. measures used in 
this study were the Wechsler Preschool and Primary Scale of 
Intelligence (WPPSI) and the Stanford-Binet, Form LM. They 
were administered and scored following standardized procedures 
as outlined in the respective manuals (Wechsler, 1967; Terman 
& Merrill, 1960). 
Procedure 
All the testing was done on an individual basis, and 
was conducted at the Marillac Social Service Center. All the 
children were given either the Binet, or WPPSI depending on 
their ages. (See above Measures section.) These tests 
were all administered by the author. 
The second half of the testing involved giving each 
20 
child the Auditory Memory and Auditory Perception bands of 
the Loyola Developmental Scale. This testing was done by 
three undergraduate volunteers from Loyola University, and 
one staff member from the Marillac Social Service Center. 
Two testers were assigned to each band, so that there was a 
pair of Auditory Memory testers, and a pair of Auditory Per-
ception testers. Prior to the actual testing, all testers 
became thoroughly familiar with their respective subscales, 
and performed several practice administrations. Also the 
two pairs of testers separately scored the first ten admin-
istrations in order to get a measure of inter-rater stability. 
The inter-rater agreement must be better than .90 for both 
r.:inri Anni +n.,..~r ?,::1rl"on+i '""' in n'Y'rir>r> 
-·---· -------·- ~'--v -- -- -.s: .. ---- --· -----
lish acceptable stability (see Results section). Following 
the establishment of inter-rater agreement, the testers ex-
amined the children independently. 
The I,oyola Developmental Scale was scored according to 
the testing manual (see Appendix B), with a child receiving 
a score of O, 1, or 2, depending upon his level of perfor-
mance on a given item. The scale was designed with two 
developmental tasks at each year level. Thus each item was 
given six months credit if it was passed maximally (scored 2), 
and three months credit if it was scored onee No months 
credit were given for scores of zero. In this way, it was 
possible to estimate an "Auditory Memory Age", and an "Au-
------------- ---------·-···~·-------. 
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ditory Perceptual Age" by adding up the months credit for 
each child. (Testing was initiated at a level of one-year 
below the child's Chronological age, and two consecutive 
scores of "2" provided a "basal age" for the child. Testing 
was discontinued after two consecutive failures or scores 
of O representing the "maximal age" for the child). An over-
all "Auditory Age" was then computed by summing the Auditory 
Memory and Auditory Perceptual Ages and dividing by two. 
(Where the Auditory Age involved a half month, it was always 
rounded upwards to the next highest month.) 
Next an "Auditory Quotient" was computed by dividing 
the childs Auditory Age by his Chronological Age and multi-
Finally, the data was analyzed in the following way. 
For each child who receives the Stanford-Binet and the Loyola 
Developmental Scale, there were a total of six scoress the 
chronological age, the Intelligence Quotient, the Auditory 
Memory Age, Auditory Perceptual Age, Auditory Age and Au-
ditory Quotient. For each child who receives the WPPSI and 
the Loyola Developmental Scale, there were a total of eighteen 
scoresa all those mentioned above, plus the Verbal I.Q., the 
Performance I.Q. and the ten subtest Scaled Scores. 
For the total ~of 49, correlations were done between 
the I.Q, and the A.Q, For the N=J4 children who will have 
the WPPSI and the Loyola Scale administered to them, the 
p 
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following statistical treatments were also applieda Cor-
relations were computed between V.I.Q. and A.Q., between 
p.r.Q. and A.Q. and between A.Q. and each of the 10 subscale 
scores. 
! 
I 
Chapter III 
Results 
In order to establish the degree of inter-rater stabi-
lity of the Loyola Developmental Scale auditory subscales, 
the two pairs of raters separately scored the first ten 
administrations of the Auditory Memory and Auditory Percep-
tion subscales. This was done by having one member of a pair 
observe and independently score five administrations of the 
subscale administered by the other member of the pair, and 
then the members of the pair exchanged roles. In this way 
the observer member of the pair had equal access to the 
performance of the subject, and was thus able to rate the 
It was decided prior to the administrations that if 
the raters agreed on 90% or more of the scores, then this 
would be an acceptable indication of the inter-rater stabi-
lity of the instrument. Table 1 shows the number of scored 
items for each subject and the number of ''Hi ts" or identical 
scores assigned by both raters for each. The percent of 
agreement between raters was shown to be 97.8% for Auditory 
Memory and 96.1% for Auditory Perception. There were two 
misses out of a total of 91 items on the. Auditory Memory Scale. 
Both of these misses were of the lesser type. That is, the 
disagreements were of the 0-1, and 1-2 type, and not of the 
23 I 
i~-·"-·'" l ··~C«;.•: ~"'·~-"""""f.IO,=',;;;,...,,_A\o'"""""""n.'~·"-<- ..... _.',&<:~ .• (;if:-"'''~l...--..~---~.~---"",.__.,.<,.~, .. ,_,,<]~-(0;-....'--•··'' .....,.,__,_ .. ~,. "'· 'H•\ 
p: 
~ 
t 
I 
~ 
I 
I 
24 
Table 1 
Inter-rater Stability of the Loyola Developmental 
Auditory Subscales 
Auditory Memory 
Subject Number Number of Items Hits (Matching Scores) 
1 8 7 
2 8 8 
3 8 8 
4 8 8 
5 8 7 
,c 0 0 
v v v 
7 11 11 
8 10 10 
9 11 11 
10 11 11 
=91 =89 97.8%= 
% of agreement. 
I 
!. ···--·---·-·-~·--- -----·---·-----_! 
Table l 
(Continued) 
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Inter-rater Stability of the Loyola Developmental 
Auditory Subscales 
Auditory Perception 
Subject Number Number of Items 
1 9 
2 9 
J 7 
4 9 
.5 0 / 
6 5 
7 7 
8 6 
9 9 
10 2 
=77 
Hits 
(Matching Scores) 
9 
8 
7 
9 
a 
"' 
5 
6 
6 
8 
7 
= 74 96.1%= 
% of agreeme'nt 
-------------------·---------~---·~-~-Al'W_. 
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o-2 type, which would indicate a more serious disagreement. 
Lilcewise on the Auditory Perception Subscale the three misses 
out of 74 items were all disagreements of the 1-2, or lesser 
type. It was thus established that the degree of inter-rater 
agreement was acceptable, and the raters administered and 
scored the auditory subscales individually for the remainder 
of the subjects. 
The first of the major hypotheses of this study was 
that the Full-Scale I.Q. of all the subjects would be posi-
tively and significantly correlated with the level of auditory 
development, as reflected by the Auditory Quotient. It was 
also hypothesized that the Auditory Quotient would correlate 
of the WPPSI subjects. Table 2 shows the Pearson correlation 
coefficients for the above variable pairs. 
Another major hypothesis of this study was that the 
Auditory Quotient would correlate more highly with the WPPSI 
Verbal subtest Scaled Scores and with Scaled Scores of the 
Performance Subtests with more complex verbal instructions, 
(e.g. Animal house) than with the Performance subtests with 
minimal verbal instructions (e.g. Geometric Design.) 
Table 3 shows the correlations between Auditory Quotient 
and all the WPPSI subtest Scaled Scores, and the level of 
significance. 
As was mentioned in the Introdu~tion, the Loyola Develop-
~ ' t .. ·--"~"~'""·~y;r,,_.,-~;aMJ;<.>IP4--.""""'-W~,,----,..,,.- .. ,~A<A----~-.At.llit.W' .... ~~~'£---<f';?~,1:,,-,,...,.."'1~'·.fl~--._~.>'l:'O"°"t•'flr"MfO:•ec-cl/r~~::W~~.J.J"'"'-?eo~.-~~.';i,<15 
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Table 2 
Correlations between Various Intelligence Quotients 
and the Auditory Quotient. 
Correlation of Au- Correlation Number of Level of 
ditory Quotient with: Coefficient Subjects Significance 
Verbal I.Q. .1+6 34 E < .01 (WPPSI) 
Performance I.Q. (WPPSI) .36 34 
p < ... 05 
Full Scale I.Q. .50 49 p < .001 (Stanford-Binet 
or WPPSI) 
1. 
I 
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Table 3 
Correlations between Auditory Quotient and 
the WPPSI Subtest Scaled Scores. (N=J4) 
Correlation of Auditory 
Quotient withs 
Information 
Vocabulary 
Arithmetic 
Similarities 
Comprehension 
Animal House 
Picture Completion 
Mazes 
Geometric Design 
Block Design 
Correlation 
Coefficient 
.42 
.38 
.44 
.10 
.15 
.33 
.10 
• 38 
.10 
.33 
Level of 
Significance 
p < .05 
p < .05 
p < .01 
n.s. 
n.s. 
i'l.&. 
n.s • 
p < .05 
n.s. 
n.s. 
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mental Scale has not been evaluated as a truly developmental 
instrument, and the data gathered in this study may be of 
value in assessing its construct validity as a developmental 
instrument. The items were designed to be of in~reasing 
difficulty, and thus to reflect the increasing competence of 
the subjects' auditory capacity. This was done by the meth-
od of developmental naturalism, as explained in the Method 
section. If the succesc~v~!tems do measure increasing lev-
els of auditory development, then each successive item should 
be passed by fewer subjects. Table 4 shows the cumulative 
scores for all subjects on each of the twelve items of the 
Auditory Memory and Auditory Perception subtests. In calcu-
were assumed to be passed maximally (scored 2) and all items 
above the subject's "maximal age" were assumed to be failed 
(scored o). 
Also, if successive items measure increasing levels of 
auditory competence, then it would be anticipated that there 
would be a significant positive correlation between Chrono-
logical Age and the Auditory Memory, and Auditory Perceptual 
Ages. There would also be a significant positive correlation 
between Chronological Age and Auditory Age which is an aver-
age of the Memory and Perceptual Ages. Table 5 shows the 
correlations between Chronological Age and the various au-
ditory scores. 
JO 
Table 4 
Cumulative Scores for Each Item of the Auditory Memory 
and Auditory Perception Subtests 
Auditory Memorya 
Item Number 
Cumulative Score 
(98 is maximum 
possible) 
l 2 J 4 5 6 7 8 9 10 11 12 
96 96 98 88 69 95 88 44 46 69 34 39 
Auditory Perceptions 1 2 3 4 5 6 7 8 9 10 11 12 
Item Number 
(98 is maximum 
possible) 
96 96 96 88 92 85 93 71 11 18 14 3 
I 
I I 
.31 
Table -5 
Correlations between Chronological Age 
and Auditory Scores (N=49) 
Correlation of Correlation Level of 
Chronological Age Coefficient Significance 
with: 
Auditory Memory Age .69 p < .001 
~ 
Auditory Perceptual Age .67 p < .001 
Auditory Age .74 p <. 001 
Auditory Quotient .54 p < .001 
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Other data were generated by this research which may 
be of some significance in evaluating the population used in 
this sample, and also in evaluating the Loyola Developmental 
Scale as an instrument. Table 6 shows the Means and Standard 
Deviations for various scores used in this research. This 
data will be discussed further in the Discussion section. 
p 
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~'able 6 
. ' 
Means and Standard Deviations of All Measures 
Verbci.l I.Q. 
(WPPSI) 
Performance I.Q. 
(WPPSI) 
Full Scale I.Q. 
(Stanford-Binet 
or WP1'='SI) 
Information 
Vocabulary 
Similarities 
Comprehension 
Animal House 
Picture Completion 
Mazes 
Geometric Design 
Block. Design 
Auditory Quotient 
34 
34 
49 
34 
34 
34 
34 
34 
34 
.34 
J4 
34 
49 
l00.35 
97.03 
99.82 
12.24 
9.50 
9.44 
8. 91i. 
9.38 
l0.50 
106.12 
Standard Deviation 
l0.75 
10.67 
1.95 
2.50 
2.72 
2.30 
1.91 
2.46 
2 ·'"-8 
1.60 
14.34 
p 
Chapter IV 
Discussion 
It may be stated from the outset that the major hypo-
theses of this study received support from the findings ob-
tained. Stated simply, the hypothesized relationships be-
tween level of auditory development and various measures of 
cognitive ability were all in the expected direction; many 
of the relationships were highly significant. 
The first, and possibly most important finding of the 
study was the highly significant positive correlation between 
level of auditory developrnentf as measured by the A.Q. of the 
Loyola Scale, and the Full Scale I.Q. as measured by the 
:::;ta.{1f0:cJ-:0im:: t ur 'iif'.1?31. The Pearson Gorreia-cion 8oef!'icient 
was computed to be .50 between the Full-Scale I.Q. and A.Q. 
for all 49 subjects in the sample. This correlation is sig-
nificant at the p (.001 level. (See table 2) 
A correlation of this magnitude gives strong support to 
the notion that there is a significant relationship between 
ability to process auditory information and performance on 
standardized intelligence tests. This finding gives general 
support to the perceptual function viewpoint, as presented by 
Blank (1971), and rather specific support to the hypothesis 
that observed I.Q. differences between Blacks and Whites may 
be due to more basic differences in perceptual processing. 
J4 
jl,! 
,1 
p 
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This viewpoint has received support from Katz and Deutsch 
(1967), Hunt (1964), and John (1963). 
It was felt by the author that the auditory component 
of the WPPSI would manifest itself more strongly in the 
Verbal subtests than in the Performance subtasts. It was 
therefore further hypothesized that the A.Q. would correlate 
more highly with the V.I.Q. than with the P.I.Q. The results 
showed this to be the case. However these correlations were 
not significantly different, which may be due to the heavy 
reliance on auditory skills of several of the Performance sub-
tests. The A.Q. correlated .46 with the V.I.Q. and .36 with 
the P.I.Q. Both of these correlations were themselves high-
spectively. (See table 2). These correlations refer, of 
course, only to the WPPSI subgroup of 34 children, as the 
Stanford-Binet does not yield separate Verbal and Performance 
I.Q,'s. 
As a further manifestation of the influence of auditory 
development on the I.Q. scores, it was hypothesized that 
the A.Q. would correlate more highly with the individual 
Verbal Scaled Scores and with Performance Scaled Scores with 
complex verbal instructions than it would with the Perfor-
mance subtests having simpler verbal instructions. For the 
most part, these relationships were in the expected direction, 
' .~ .. ,,._ ... ,,,,,, .. _y_~·J"'1;;.'l!l;tA111!"1'l••»"'"J:1.7'<• .. "4'l'!' .• ~'>/-"\._::-~·--.:>t·~&·,,~. ,...,-./<t,,;'i/,.,. . .ll~~'ll'Jlft-..--.......... , .--..;-,,.~.,,,iJ>o·tt"" ' '~'""'•>Cl·_, """'~· .,~ 
[, 
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p 
36 
In decreasing order of magnitude the WPPSI subtests were-
correlated with A.Q. as follows; Arithmetic (.44), Informa-
tion ( .42), Vocabulary (.38), Mazes (.38), Animal House (.33), 
Block Design ( oJJ), Comprehension (.15), Similarities (.10), 
Picture Completion (.10), and Geometric Design (.10). (see 
Tc.ble 3). 
The correlation between A.Q. and Arithmetic was signi-
ficant at the .01 level of significance, and the correlations 
between A.Q. and Information, Vocabulary and Mazes wei·e all 
significant at the .05 level. While the remainder of the cor-
relations with A.Q. failed to meet the conventional levels 
of significance, both Animal House and Block Design came very 
close to the .05 levele Thus as regards the Verbai subtests, 
the correlations between A.Q. and Information, Vocabulary and 
Arithmetic were in the predicted direction and significant. 
The lack of significant relationship between A.Q. and Similar-
ities and Comprehension was not as expected. In the case of 
Similarities, the lack of significant relationship with A.Q. 
may be explained by the unusually high scores of these chil-
dren on the Similarities subtest. (see Table 6). The Simi-
larities Scaled Score Mean of 12.24 was easily the highest 
score of the group. No explanation is offered for this 
finding. 
Also the rather high correlations between A.Q. and 
Mazes, Animal House and Block Design were expected due to 
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the rather complex verbal instructions of these subtests. 
Also the quite low correlations between A.Q. and Picture 
Completion and Geometric Design were expected because of the 
very simple verbal instructions of these tests. (See table 6). 
What these findings may mean is that WPPSI, and other 
similar instruments which seek to separate Verbal fiom Per-
formance functions may need to spell out more clearly what 
they mean by "Verbal". The above results seem to suggest that 
while the Performance subtests require little verbal .. response, 
three of the subtests, specifically Mazes, Animal House, and 
Block Design, call for a rather high level of verbal mediation 
of complex auditory instructions. Thus it may be that some 
ff ... -~ .... 'i--'"'IU ---'-~"t . .._..t-. ... -
V CJ.. UO...L O:.U.1...1..1. \J:f 
than some of the Verbal subtests. 
As has been mentioned, the Loyola Developmental Scale 
is in a very early stage of development· as an instrument, 
and some of the data collected here are of value in assessing 
it for future use. As was noted in the results section, the 
inter-rater agreement was quite high (See Table 1), even 
though the administrators were all initially unfamiliar with 
the instrument and with psychological rating scales in gen-
eral. This was an encouraging finding, as one of the reasons 
for developing the Loyola Scale was to give pediatricians, 
school personnel and other non-psychologists, an easily ad-
ministered and scored instrument. Thus it appears that 
p 
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extensive experience in psychometric testing is not required 
in order to use the Loyola. 
The scoring system and developmental nature of the Loyola 
seemed to lend itself to such concepts as Auditory Ages and 
Auditory Quotient. However, no previous attempt had been 
made to derive such scores with any sample. Here again the 
results were fairly encouraging. As can be seen from Table 6, 
the ~ean and Standard Deviation of the A.Q. for this group 
was 106.l and 14.3 respectively. These numbers are fairly 
close to the Means and Standard Deviations of the WPPSI and 
Stanford-Binet, the other instruments used in this study. 
As was mentioned in the results section, the Loyola 
should be more difficult, and therefore passod by fewer sub-
jects. Table 4 shows the cumulative scores for all subjects 
on each item of the two Auditory subscales. As can be seen 
from inspection of this Table, the general trend is one of 
increasing difficulty, as planned. It appears however that at 
least for this group, the easier items did not show evidence 
of increasing difficulty and several items on both of the 
subscales were either too easy or too difficult for their 
position. Specifically, Auditory Memory items 5 and 10 
seemed mislocated~ Items 7 and 10 of Auditory Perception 
likewise appeared to be mislocated. 
Other data generated by this research are worthy of note 
....... ,~------------------------------------11 --~ 
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in assessing the Loyola Auditory subscales as a developmental 
instrument. If, indeed, the scores of the subjects reflected 
increased auditory competence, then the older, more well-
developed subjects should have greater Auditory Memory Age, 
Auditory Perceptual Age, and Auditory Age scores. In other 
words, there should be a significant positive correlation 
between the subjects' Chronological Ages and their various 
Auditory Age scores. As shown in Table 5, all these corre-
lations were significant at the .001 level. The magnitude 
of the correlations with Chronological Age weres .69 with 
Auditory Memory Age, .67 with Auditory Perceptual Age, and 
.74 with Auditory Age. 
Another in~eresting and highly significant result is 
shown in Table 5. That is, there is a significant negative 
correlation between Auditory Quotient and Chronological Age. 
The correlation coefficient between these two variables was 
-.54, which is significant at the .001 level. What this 
finding indicates is that while older subjects did receive 
larger Auditory Age scores as mentioned above, they tended 
to receive lower Auditory Quotients than the younger subjects. 
This may be due to two factors. First, it may be an artifact 
of the Loyola Scale Auditory subscales. As mentioned pre-
viously, the lower age items tended to be relatively non-
discriminative in that young and old subjects alike passed 
them. This would tend to elevate somewhat the A.Q.'s of 
' 
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younger subjects. 
The other explanation however may also have some valid-
ity. That is, it may be the case that as Black, culturally 
deprived youngsters get older, their auditory handicap tends 
to increasingly manifest itself. As they approach school age, 
more and more is expected of them in terms of verbal perform-
ance, and their relatively retarded level of auditory develop-
ment becomes more noticeable. As a result, their overall 
cognitive development appears to suffer. This study generated 
results, which while not statistically significant, did tend 
to support this notion. There was a negative correlation 
between Chronological Age and Verbal, Performance, and Full 
Scale I.Q. ·s. 
A criticism of the scale as it stands now is the rather 
limited value of the distinction between Auditory Memory and 
Auditory Perception. It seemed to the author and to the ad-
ministrators that there was much overlap between the two sub-
scales in terms of what they measured. It is questionable 
whether it would ever be possible to totally separate out the 
perceptual from the memory function, and maybe this wouldn't 
be very useful if it were possible. At any rate, this is one 
question which should receive more study in future research 
with the instrument. 
An interesting finding of this study relates to the I.Q. 
scores of the children in the sample& As shown in Table 6, 
!-. ....•... ·,, ··~ ~ ~~·- • ... ··-·~· ... ~ .• , .. ' 
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the I.Q.'s and Standard Deviations are extremely close to 
what would be expected of a "normal", that is, white, middle-
class sample. The Mean for all 49 subjects was 99.8, and 
the Standard Deviation was l0.67, These scores indicate that 
this sample appears quite average as regards I.Q., although 
less variable than might be expected, and that the children 
in this sample scored substantially higher than would be ex-
pected given their culturally deprived environment. 
This finding may be explained by the fact that all the 
children i~ this sample have been enrolled in a preschool 
enrichment program for periods ranging from one month to 
several years. It is the feeling of the author that there 
• 
wuul<l ue a. o.igu.ifl.t;arit relG1.tl.urrnhip ue·Lw81:m L:i1e I.Q. ~s o.l the i 
children, and the length of time they have been in the program., 
While there is at present no data to substantiate this, if I· 
this were the case it would be further evidence of the value 
of preschool enrichment programs, especially for the cul-
turally disadvantaged child. 
As regards the need for future research, it is the au-
thor's feeling that the results of this study are strongly 
supportive of the hypotheses as presented. Specifically, 
performance should be further investigated, using other sam-
ples, It would be interesting to see a similar study done 
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children studied here. Another possibility for future re-
search would be a revised form of the WPPSI or other I.Q. 
measure, using reduced verbal instructions, thereby mini-
mizing the importance of the subject's level of auditory de-
velopment. Further, validation of the Loyola scale is nee-
essary using other, more normative samples, and it is highly 
likely that some items may have to be revised or re-ordered. 
It would also be interesting to administer the visual bands 
0£ the Loyola to the same culturally disadvantaged population 
for comparison purposes. 
, 
References 
Anastasi, A., & D'Angelo, R.Y. A comparison of Negro and 
White preschool children in language development and 
Goodenough Draw-a-Man I.Q. Journal of Genetic Psy-
chology, 1952. 81, 147-165. 
Arnold, R.D., & Wist, A.H. Auditory discrimination abil-
ities of disadvantaged Anglo and Mexican-American chil-
dren. Elementary School Journal, 1970, 70, 295-299. 
Bangs, T.E. Evaluating children with speech delay. Journal 
Qf Speech and Hearin__g Disorders, 1961, 26, 6-18. 
Beery, J. Matching of auditory and visual stimuli by average 
and retarded readers. Child DevelopITLent, 1967, 38, 
828-833. 
Blanlt, M. Implicit assumptions underlying preschool inter-
vention programs. Ins. Chess, & A. Thomas (Eds.), 
Annual Progress in Child Psychiatry ~ll.i. Q.h.ild. Pevelop-
ment. New York: Brunner-Mazel, 1971. 
Clark, A.D., & Richards, C.J. Auditory discrimination among 
economically disadvantaged and non-disadvantaged pre-
school children. Journal of Speech D:L_~, 1966, 
JJ, 259-262. 
Cortes, C.F., Clifford, L., & Shack, J.R. liYfilv.~tion of 
~ Cleveland Child pevelopmE~n.t Program, 1966. 
4J 
, 
44 
Daley, R.J. Chica.go Model Cities Action Plan for Year Three, 
1971. 
Darley, F.L. Diagnosis f!.l)d Appraisal of Communication Dis-
orders. Englewood ClYffs, N.J.s Prentfce-Hall, 1961~. 
Deutsch, C.P. Auditory discrimination and learnings Social 
factors. Merrill-Palmei: QuarterJ1L, 1964, 10, 277-296. 
Deutsch, C.P. Learning in the disadvantaged. In~J.'Harris 
(Ed.) Analysis of Cone ept Learning. New Y orlu Academic 
Press, ip66. 
Deutsch, M., & Brown, B. Social influences in Negro-White 
intelligence differences. Journal of Social Issues, 
1964 (a), 20, 24-34. 
Deut~ch, M. Pacilitati~g davalcpraant in ths p~aschool child; 
Social and psychological perspectives. Merrill-Palmer 
llil@J'.'..:ferly, 1964 (b), 10, 249-263. 
DiCarlo, L.M., & Bradley, W.H. A simplified auditory test 
for infants and young children. fgryngoscope, 1961, 
71, 628-646. 
I DiCarlo, L.M., Kendall, D., & Gcldstein, R. 
I 
Diagnostic pro-
r 
I 
I 
t 
i ! 
! 
f 
I 
cedure for auditory disordered children. 
tric~, 1962, 14, 206-264. 
Dreger, R.M., & Miller, K.S. Comparative psychological 
studies of Negroes and Whites in the United States. 
Dreger, R.M., & Miller, K.S. Comparative psychological 
studies of Negroes and Whites in the United States, 
1959-1965. Psychological Bulletin Monograph Supplement, 
1968, 70, Part 2. 
Filling, s. Differential diagnosis of hearing and language 
disturbance in childreno International Audiology, 1962, 
l, 88-94. 
Goldstein, K. Language and ,language disorders. New York: 
Grune & Stratton, 1948. 
Hardy, W.G. Dyslexia in relation to diRgnostic methodology 
in hearing and speech disorders. In J.Money (Ed.) 
Readil').g disability: Progress and research llfil'::...ds in .ill£.§.-
lexi~ .. - .......... /-t-'1'""PC!C: ~ I \..-1("'1/ _ 
------· _,,, .... Baltimor9! Johns Hopkins 
Hardy, W.G. Problems of audition, perception and under-
standing. Volta Review, 1956, 58, 289-300. 
Hunt, J. McV. Intelligence and exper:lq_nce. New Yorks Ronald 
Presst 1961. 
Hunt, J. McV. The psychological basis for using preschool 
enrichment as an antidote for cultural deprivation. 
Merrill-Palmer Qllarterly, 1961.J., 10, 209-248. 
J·ensen, A. R. How much can we boost I. Q. and scholastic 
achievement? Harvar~ Educational Review, 1969, J9, 
I 1-123. 
I John, V.P. The intellectual development of slum children: 
J some preliminary findings. American JQ1!..£!1al of Ortho- , 
~ .... ,....,...,_,l<:,,,...lillr~••a·-_.1;11.-,.,,...._~~··.·,>!Wki~:1r1.::i.-r~""-..r.-,,'."~~~l<b°l.~:<"1f.l''~~-··-..,,,,-1;~...--~"""'~»"•:>1~u-e.a~~r"""~""'1l'I~ .. ,....,,,.~~,.;Mr···<:-'·: . .--,,..-f>'·\~,,- ~.·c-..•~":".<'~-- ,., ... ,..,._..,.. ~J. 
, 
46 
~sychiatry, 1963, 33, 813-822. 
Jones, E.L. The effects of a language development program 
on the psycholinguistic abilities and I.Q. of a group 
of preschool disadvantaged children. Dissertation 
Abstracts International, 1970, 31, 2761-2762. 
Katz, P.A., & Deutsch, M. The relationship of auditory and 
visual functioning to reading achievement in the dis-
advantaged child. In Deutsch & Associates (Eds.), Tha 
Disadvanta~ed Child. New Yorks Basic Books, 1967, 234-
258. 
Keaster, J.A. Quantitative method of testing the hearing of 
young children. Jour....flli.l of Spee_c_l}. J2j.9ordf'J;'1i, 1947, 12, 
l t'~ "i t:.1"1 .;7-.a.vve 
Kirlt, S.A., & Kirk, W .D. Ps_y_cholingµistj..Q ,learn.Ln,g gisabil-
itiess diagnQ.§!.is and .r.fil!lediation. Urbana, Ill.: Univer-
sity of Illinois Press, 1971. 
Kirk, S.A., & McCarthy, J.J. The Illinois Test of Psvcho-
linguistic Abilities: An approach to differential di-
agnosis. AmQI.ican Journal of ~al Deficjency, 1961, 
65, 399-412. 
Klaus, R.A., & Gray, s.w. The early training program for 
disadvantaged children: A report five years after. 
fv1opograp.b of the !iQ..Qiet!.Y. .fo.r: Research in Ch:ild p_eveloQ-
; 
I I 
I l1 11 
11, ! 
l,1 
1:' 
11 1~ ' : 
!11 
,IJl1 
IJ~ 
I' ,,
11 II 
i1 
1:111 
'I 
ll 
111 rl 
11 
,!,I 
Ir, 
,,, 
!I!, Ii 
1!'1:1 
,',1,11 
1,1;' 
111: 
1::1 
',i, 
11,J, 
11 
f 
47 
McCarthy, J. J. , & Kid~, S. A. Illinols Test of Psycholin-
guistic Abilities, E)fueriment?-1 Editions Examiner's 
Manual. Urbana, Ill.i Institute for Research on Experi-
mental Children., 1961. 
Oakland, T.J. Social class and performance on phonetic and 
non-phonetic auditory discrimination tests. Doctoral 
Dissertation. Bloomington, Ind., Indiana University. 
Ann Arbor, Mich., University Microfilms, 167. 
Olsen, A.V. Relation of reading achievement scores and 
specific reading disabilities to the Frostig develop-
mental test of visual perception. Percen.tual gnd Motor 
Skills, 1966,.22, 179-184, 
Osleri StF• Concept studie~ in disadvantaged children~ In 
Hellmuth, J. (Ed.) Cognitive Studies, Y.Ql. 1. New York: 
Brunner-Mazel, 1970. 
Osler, S.F., & Kofsky, E. Stimulus uncertainty as a variable 
in the development of conceptual ability. Journal of 
Exnerimenta~ Child f.§Y.chiat;rx, 1965, 2, 264-279. 
Piaget, J, Essai sur les transformations des operations 
logiques: Les 256 operations ternaires de la logiquc 
bivalente. In Hunt, J. McV. Intellj£!?nce and pxperi-
New Yorks Roland Press, 1961. 
Is cognitive development a function of 
Viewn..oints, 1971, In, 195-205. 
'· 
- ,,, ·• •• <,t.·;;;<>.Jt>'b<>l!'".,..."$1"~~,.,;..~ """"·€-<~·"<' .,.,_i..•~·-1-~":o.:-_.:;,··1-v;.,, ... .,..~..-·-"'-"""""""'"'·" -~ ;,,.;-.,.;::11''<$0:<..,· r~~..;-:;:<.l~~.~""';~~--~•,..,._.,....~.,.,,,.,~·,,."ITT....,.~~~;,'~...,... . ,.,.,_~i""'""l'<>'_Z.....,......,.~.-o:~ ~~~~• 
48 
Pronovost, w., & Dumbleton, G. A picture-type speech sound 
discrimination test. Journal of Speech and Hearing Dis-
prders, 1953, 18, 260-266. 
Raphe, J.B. Language development in socially disadvantaged 
children. Review of Educationfil Research, 1965, 35, 
J89-400. 
Reichstein. J., & Rosenstein, J. Differential diagnosis of 
auditory defects: A review of the literature. Exception-
al Children, 1964, Jl, 73-82. 
Ryckman, D.B. The psychological processes of disadvantaged 
children. Doctoral Dissertation, University of Illi-
nois, 1966. In S.A. Kirl1-, & W.D. Kirk, f..?~vch,oling_uistic 
bana, Ill.& University of Illinois Press, 1971. 
Severson, R.A., & Guest, G.E. Toward the standardized assess-
ment of the language of disadvantaged children. In F. 
Williams (Ed.), Lan.czuage and poverty. Chicago: Markham 
Company, 1971. 
Shuey, A. i-1. The testing .of N ~gro intellir:ence. New York: 
Social Science Press, 1966. 
Sills, s. The evaluation of two techniques for screening 
the hearing of preschool children. Unpublished Mas-
ter's thesis, Hunter College, 1962. 
Evaluation of hearing acuity in very young 
children. Unpublished Master's thesis, Hunter Coll., 1962. 
l 
i 
I 
I 
! 
49 
Terman, L.M., & Merrill, M.A. Manual:_ f0r the thi.rd revision 
Qi the StanforQ.-3inet Int(~lligence Scale, Form Lr.1. 
Boston: Houghton-Mifflin, 1962. 
The Impact of Head Start, 1969. Columbus, Ohio:· Westinghouse 
Learning Corporation, Ohio State University. ln S.A. 
Kirk, & W.D. Kirk, fsyc_b.olinguistic learning disabil-
ities1 Q.iagnosis. and ,rem~..Qiation. Urbana, Ill.: Univ-
ersity of Illinois Press, 1971. 
Tyler, L.E. The wychologx of human differences. New Yorio 
Appleton-Century-Crofts, 1956. 
Utley, J, !ill.at'§ in~ .l2.lli!lli= A guide to QP.eech ~nd hearin~ 
develoument. Urbana, Ill: University of Illinois Press, 
Wechsler, D. Manual ;for the Wephsler Preschool .and ;Prj..mary 
Scale of Intelli1rnnce. New Yorlu Psychological Corpo-
ration, 1967. 
Wepman, J.M. Auditory discrimination, speech and reading. 
fileIQentatx School Journal, 1960, 60, J25-3JJ. 
Wepman, J .1.1. Chicago: 
Language Research Associates, 1958. 
Whitehurst, 111.w. Testing the hearing of preschool children. 
Volta Review. 1961, 62, 430-4-63. 
Yarrow~ I.J. Conceptual perspectives on the early environment. 
Journal of the f.!merie_fil! !!cfigem;y of fpild Psychiatr;y, 
1965, 4. 
I 
50 
Yarrow, L.J. The etiology of mental retardation: The depri-
vation model. In J. Hellmuth (Ed.) CogQitive Studie~, 
Vol. J..., New Yorks Brunner-Mazel, 1970. 
f,,,,.-,.;~~;. "'"""""''-·- "-~,_,~__..,;,.;:_"'<''°""l!l'-~'91f":t.o-·~'<IO.,,.,..,.:~'-'~~'""'' _.,, . ._,.,_..,.,._,-~.Nl{~;.,.,;>-.• .(.M:~,,_,.,,,i~.rM ... _,~'.;;,,:\~J;.~1'-7.~~"',,,.,'-~~,~-V---"'-~· .. lffO'.!!F''.~·,it.o.;,.-:O.:, ,.,........J 
,. 
51 
Appendix A 
Scoresheet - Loyola Developmental Scale. 
I 
.1 
•. 
\ 
N Name of Subjact Ntune ot Test.er __ Dato 
V\ 
9.1 9,2 9,3 9,4 9.5 9.6 9.7 9-8 9.') 9,10 9.11 9U2 
QG:Sj_g?l ic!onti..:.' tell sort 
Co!lQe;:i•...a.l numb·~?· pooit.i<.>' li.O~ objects 
value alike 2 ways 
lang1><ge 
8,1 8"~ 8.3 8,4 l.l. 5 l.l,6 a.7 8,8 9.9 8,10 8:-f1 8,.12 
" eive dostr~b rel"!te de fins use 
~rsonal simple \,1...>rd.!i & lo.'ords corr'fct 
ir.!.o, oblccts ~ ....... ;:i .. ":"--
Auditory 7,1 7.2 perrlr~ sm:J•4 sourrl 7•5 7.6 7,7 7,s 7.9 7,10 7.11 7.12 eo~. respond perform p\,rtorm l'epeat. repeat rcpe.'.l.t. rec~ll :rcoe!tt Kou-;ory respor.se t.o one recalll recall tappi."lg 4 n'-l!'.'.- f ~gt~ ·5 iJtm1bors to cell I c!enund ccn:ma!ld ll t.1.)·o c o:r;n ; C~t!'.A a SO!\- s£quar:ce bt\"$ r:1.~r.:~3 t -:,Ut"'"' 
6,1 6,2 6,3 6,4 6.5 6,6 6,7 6,6 6.9 6,10 6,11 6,12 
Audi7.o:·y ct.nrtle imit.<>.t. :imit&- imitati~. ioitA.tio~ ,.l:.e·~:-s..- iclentif~ loc:.te match disori- 1T.<::tch l!'.at.ch 
Perotpt.ion tion or l t.ion oi: of words of exte~·ti .11in .. tc CO!:rnon BO'i,md. i'irs1.. ri.ir.::tc rhr:r.ing endi!)il: 
conso!"'..:-..n vo·,1els n.i;,1 flO~'n t f5<1 l!~~<ls cou..'Yis S.>Ul"CC so\m:ls WOJ:'"Cf; orJ?.:.nds SOU!'!J.5 
5.1 5.,::! 5.3 5,4 5.5 5.6j 5,7 5.8 5,9 5.10 s. 11 5, 12 
Visual objout obj'1Ct.. object recall K~~l! nc..:ne recall roc.:i.ll a~g~o~ rocell recall rechll ~=ory C:0~!3tan• constu;.1 con.:.: .. m oi .. j ~eta .3 cal~i' 2 picf;co .3 pict, 3 P''r'o 1':ord cor..st~n !!ll.;;.pc;3 ;>!.ctw:e dc!i.:C~1z :;cqt.:.t::r_t;, fOY.'il.~ c~· 1 c~· II ~y I'' !!H\L~ ltj.1 acquenc.i: c~q_uence de~1gn -~ I 4.1 \ 4.2 4.3 4,4 4,5 4.~G 4,7 4 .. e :..,9 4.lO 4, 11 i;."12 
Vis,,aJ. :.b.~.:!Ct V• size lino m'>toh n.!lt.ch c;:.!...~h me.to}, match znatcn m!it.th isalnt J1'.at.c:h 
Perce-~t~o:i r:!C:..ion percci::- orient. CO..!.l)r fvrm g!~}~~cts r.iza & rn.unb:ll'S l~~~r desii~n :iJwges. wor-Gs pcrc0p. ti on m.J.tch 0C: j•JCt2 obj"ct.s l'orm clir•ob.o 
Visual 
3,1 3.~ 3,3 3.4 :M J.6 3,7 3,a 3.9 3,10 3o11 3"1~ 
att,;,n<i !'ollo-. string cct. f:otor- 5ra.sp copy a COf·Y oopy a t.ie CDpy co1.7 CO}>Y a to 
objcc.t target be.a Ce circle \;iti1 a cross let.tor• :eent•2nce a:Ui~.or.~ cbji:ct o.1" • .\!..l30t' ~q~i.""e shOG!:J 
2 .. 3 2.2 2 .. 3 2,4 2.5 ;!,o ;.,71 z.u ~·'1 ;.:.,1u <o,11 4c: ..... 
Coo2·dination creep walk run jm.p i1c-p balani:~ balant.e eha .. ! j\l!r.p ~umn 
nn one skip on l:cr.J11 l~ft & roc:e ore foot :.:..,·. right w/fwlp alone 
.,. 
ler I Pre- ~<:hool Level l~ le•J6l l l level J.V Levels 5-5~ ~ :;a.:::s 6-61 ye' rs 1 years 
' Tasks 
C""'"ont.ed. Ott 
.. -
j 
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Appendix B 
Items and Scoring Criteria - Loyola Developmental Scale. 
, I 
.54 
Auditory Perception Task 6.1 
6.1. Startle Response 
Materials ~A~m~r a~d bo?rd 
Procedu:i:g: Child ifl se~to.d 2 0r 3 feet from the examiner. 
Examiner stri~rns board with hammer to elicit 
startle (eye-blink). 
Scoringi 
0 
Child does not, startle to 
noise. 
2 
Child startles to noise. 
55 
Audjtory Perccntion Level 1 Tasl<. 6. 2 
6.2 Imitation of Consonant Sounds. 
Procedure: Examiner says: 
--::;._-.--
sound. 
11 b II 
II C II 
"d" 
II p II 
"m" 
Scoring: 
n 
~~~~~~~~~~~-
Child is unable to 
imitate two or more 
sounds. 
"Say ••• (consonant)" Repeat for each 
1 
~~~~~----~--
Child is unable to 
imitate one of the 
consonants. 
•) 
Child correctly 
initates all 5 
consonants. 
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Auditory Perception Level 1 Task 6.3 
6.J Imitation of Vow~l sounds 
~.:a.-t er i_ al : None 
Procedur0: Exam5.ner says: 
each sound. 
"Say ••• (vO'.vel sound) 11 Repeat for 
11 a II (as i!'l cat) 
II e II (as in bet) 
"i" (as in hit) 
II Q II (as in hot) 
"u" (as in cup) 
0 
Child is unable to 
imitate two or more 
vowel ::ounds. 
1 
Child is un°"t1:;le to 
imitate one of the 
VOWGl SO"J.nds. 
2 
Child correctly 
b:i ta tes all 5 
vowel sounds. 
Auditory Perception 
6.4 Imitation of words 
~faterial: 
Procedur9: 
hat 
spealt 
chair 
airplane 
microscope 
None 
Exa1:1iner s2.ys: 
word, 
'. ··~1"~""'.":"''"'"i-~"'1·, .''.''":"~" '". f '*'±fr~&4. 
.. s1 
Level 1 Task· 6.4 
"<:~y ('·1ord)" ..J~--' ••• t Repeat for each 
Scorinp;: · ·1, 
0 
Child is unable to 
imitate two or more 
words, 
l 
Child is unable to 
imit~t~ one of the 
words, 
2 
Child cox."rectly 
3Jnitn:tes" a.1r:s· 
'INOrds. · 
Pcrccpt,5.on Ta.sk 
I~itation of exter~nl zounds. 
2 Lclls. 4 woc~0n tloc~2. 2 11oise r:1a~'~C1~. 
p1~0~c~ 1.',;..'"' 0 : E:z2.~i~~r ril1~---;s b·Jll, ~laf·S 11oc1·:f:; to~3C~~l1er n11d 
sou~:id.s !'lDise ~r;f~!~2r. The child h::..s ::t si:~~llar 
sat of ~~~erials. Ex~~inar tte~ =c~aens his 
:r;.aterio.l~ 2.:1cl rin.£.:~~ ~~:i::lJ.. C!-:i]_d 3~s a.s·!:r>J to 
"Do that". rext, the no!se ~a~er is sounded, 
:::ind "·' r al 1 +'-"" 'h 1 oc'- ~ . .,i· th ,... -'. .. , ~ i~ r i' ·1'"' ·1-.-.~uc 
-• J..l l ....... ::,1 v1lc; -- .:. .. ;~' '" .. ~ .::.i..1....~~•..L c1 .. >.> l.1..L. -
tior:s. 
() 
Child incorrectly 
hi1.tates 2 or 3 o:f 
the external sounds 
1 
Child i~correctly 
imitates one of the 
external sounds. 
2 
Child correctly 
~.rnitates all three 
external sounds. 
• 
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Auditory Perception Level 1 'l'ask. 6 .. 6 
6.6 Discriminate between c:ommon sounds 
Mate rial: None 
Procedures Child closes eyes and listens to a series 
of common sounds raising his hand when 
Scorinei 
.. .,...._,. 
0 
he hears the sounds he has been instructed 
to listen for. Says "Raise.your hand 
when you hear this sound." (Make the 
sound but do not tell him the name of the 
sound.) 
1. Q.rurnpJ.e .:Qaper .in hand. Series - a. 
Sharpen pencil in pencil sharpener, 
turn handle 5 times. b. Crumple 
paper in hand, use 8! x 11 sheet of 
paper, 16 weight. c. Turn on water 
and let it run into sink for"5 seconds. 
2. .PJ.:.O.Q .cOP..Q.Q..'£ J)enny QD. floor, Serie::; - a. 
Drop a hard bound book on floor from 
approximate height of 4 feet. b. Open 
door to a distance of 2 feet. Allow 
door to close automatically. c. Drop 
~opp:r pefi~Y en ~lee~ f~c~ ~:i;~t ~f 
..... --..-* ... ,..- ..... .!_...,-~-,.., __ It .r':o-~ .. •-
0.}'YJ. V./'l.i!UO. vt:!.L:J "1' i tn:: v. 
J. Shar ..P.Sill ,P..?ncil in P.§ncil, sharp~ner. 
Series - a. Crumple paper in hand, 
use st x 11 sheet of paper, 16 weight. 
b~ Sharpen pencil in pencil sharpener, 
turn handle 5 times. c. Turn on water 
and let run into sink for 5 seconds. 
1 2 
Child has two or 
more errors 
Child has one 
error 
Child has all 
correct 
i 
I, 
I 
I 
!': ( 
,I 
I
ii 
,l'!I 
il'11I 
,,I, 
111
1 
1
1, 
I 
I. 
I:,', 
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Auditory Perception Level 1 Task 6.? 
6,7 Identify common sounds 
Materials None 
Procedure: Child closes eyes, hears the sound and 
identifies the sound. 
0 
1. Drop copper penny on floor from 
height of approximately 4 feet. 
2. Clap hands together 4 times. Bring 
hands together from approximately 
10 to 12 inches. 
J. Crumple paper in hand. Use Bi x 11 
sheet of paper, 16 weight. 
4~ Sharpen pencil in pencil sharpener. 
Turn handle 5 times. 
5. Turn on water and let it run into 
sink. Run water 5 seconds. 
6. Open door to a distance of 2 feet. 
Allow door to close automatically. 
1 2 
Child has two or 
more errors 
Child has one 
error 
Child has all 
correct 
61 
Auditory Perception Level 11 Taslt 6. 8 
6.8 Locate the source of sound 
!.ifi:tg..rin.1: N one 
Scoring: 
Two t.aslts s 
a. Child covers eyes and sounds (e.g. 
clapping, bells, etc.) are introduced 
from various parts of the silent room 
by children located around the room. 
Child with eyes closed points to where 
the sound came from. 
b. Same task as above only with back-
ground noise from radio, record, or 
children talking in low tones. 
~~~-0~-------~~- ----~-·~--1·~~~~~- 2 --C hi l d has two or 
more errorsi 
Silent room 
·-with bacltp;round 
_noise 
C hi l d has one error1 
_Silent room 
with bac1tground 
__ noise 
Child has 
all correct 
62 
Auditory Perception Level II Task 6.9 
6.9 Match beginning sounds 
r~;a teria], a Work Sheet 
Proc~li\lJ'.'.JlZ Name all pictures aloud for the child. 
1. monkey 
2. harn;w;r 
3. fish 
4. coat 
5. bed 
6. towel 
7. rake 
9. saw 
0 
Child has two or 
more errors 
Use marker if necessary. Give help on 
the first line. Sayi "Circle all the 
pictures in the first row that have the 
same beginning sound as" 1 
moon lamp 
chimney h8art 
f'ork balloon 
drum cone 
bat bus 
toes tail 
rose picture 
08nCP.R uog 
nail scissors 
l 
Child has one 
error 
mirror 
house 
fireplace 
corn 
duclt 
butterfly 
rabbit 
·Lur~lu 
sink 
2 
Child has all 
correct 

L 
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Auditory Perception Level III Task. 6.10 
6.10 Hear fine differences between similar words. 
Material: Wepman Auditory Discrimination Test, 
Form 1, Items 1, 2, 5, 10, 11, 14, 16, 
24, 26, 27 are used for screening pur-
poses. 
Procedure: Says "I'm going to read some words to 
you, two words at a time. Tell me 
whether I read the same word twice, 
Scoring: 
0 
or two different words. If the words 
are exactl.y the same, say 'same'. If 
they are different, or not exactly the 
same, say 'different•:· Repeat instruc-
tions if necessary. Give several pairs 
of practice words. Turn child so that 
he does not see the examiner's mouth. 
1 2 
Child has two or 
more errors 
Child has one 
error 
Child has all 
correct. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9, 
10. 
1 l 
....... 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
AUDITORY DISCRIMINATION TEST 
FORM I 
x y x 
tub 
- tug 21. cat - cap 
lack 
- lack 22. din - bin 
web 
- wed 23. lath - lash 
leg - led 24. bum. - bomb 
chap 
- chap ZS. clothe - clove 
gum - dumb 26. moon - noon 
bale 
- gale 27. shack - sack 
sought - fought 28. sheaf - sheath 
vow 
- thou 29. king - king 
shake - shape 30. badge - badge 
= zest 31. pork - cork 
wretch 32. fie - thigh 
thread - shred 33. shoal •· shawl 
jam 
- jam 34. tall 
- tall 
bass 
- bath 35. par - par 
tin - pin 36. pat - pet 
pat - pack 37. muff - muss 
dim - din 38. pose - pose 
coast - toast 39. lease - leash 
thimble - symbo 40. pen 
- pin 
x y 
Error Score ~ ~ 
Copyright 1958, by Joseph M. Wcpman, Ph.D., 950 E. 59th Street, Chicago 37, Ill. Printed in U. S. A. 
This form is copyrighted. The reproduction of any part of it by mimeograph, hcctograph, or in any other 
way, whether tht~ reproductions are sol<l or are furnished free for me, is a violation of the copyright law. 
y 
Name of Child: 
pate Tested: 
,A.ge: 
Grade: 
pis abilities: 
J.Q.: 
Error Score: 
Date of Birth: 
Name of School: 
Hearing: 
Reading: 
Speaking: 
Other: 
Test: 
x y 
Form C 
FormD 
Additional Comments: 
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Examiner's Name: 
Auditory Perception Level III Task 6.11 
6.11 
Scorin.qr 
0 
~atch rhyming sounds 
Materiala Auditory perception worksheet 
Procedures Says "Circle all the pictures that 
have thP- same rhyming sound a~ the 
picture in the box." Say all the 
words aloud or have the child say 
them in order to be sure the follow-
ing words are used. Use first row 
as a demonstration. 
1. hat rat gun cat 
2. boat bone goat duck 
J. squirrel girl heart dress 
4. rain train rake chain 
5, hose hammer leaf rose 
1 
' .,, .,-. --- __ """$.: ... ' "'""' ·~"""-- _,,, "' ~' 
· c111ra---i-;a.5--o-1:1,e ·0i~;~o1; Child has two or 
more errors correct 
67 
68 
r 
............. -
,. 
Auditory Perception Level IV Task 6.12 
Task 6.12 ~atch ending sounds in words 
Which word has 
fl 
" " 
" " " 
" 
ft fl 
It 
" " 
Scorinir: 
errors 
Materials None 
Procedures Sayz "Listen carefully. Tell me 
which word has the same ending 
sound as top. Is it his or soap?" 
Use this first series as a demon-
stration. 
the same ending sound as bad, took or road 
" 
II 
" " 
ft hat:, but or rag 
" " " 
.. 
" ham, yes or dream 
It 
" " " 
fl mi_~, lcsB or good 
ff 
" 
.. 
" 
IJ 
.§J?.in' bat or bean 
1 ---- 2 --~---~------·~-------~ ChiJ(J ha.R Onfi pr·ror """ .... " " ..... l,n_;_ 1_q n:;i~ <"'.LJ. 
correct 
. -•. 
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Auditory ~-11e.11ory Ta.sk 7.1 
7.1 Conditioned response to bell 
~aterial: Bell and reinforcers 
Procedure; Child is seated 10 ft. from the tester who 
is seated behind a desk. 
1. Practice trials - 3 
a. Tester rings bell, holds up rein-
forcer and stretches out arm 
b. Tester rings bell and holds up 
reinforcer 
c. Tester rings bell and holds up 
reinforcer 
2. Trials to be scored. Tester rings bell 
and holds reinforcer in his lap behing the 
desk. Note number of tri~ls it take~ for 
the child to come for the hidden reinforcer 
on the signal of the bell. 
Scorings Number of trials required~-~~ 
Auditory .Memory Level 1 
7.2 Response to a demand 
Material: Small block 
Task 7.2 
Procedur_.,g1 Child is sitting at the opposite side of 
the table. Tester places a bloc~ on the 
table and asks the child to give it to 
him (the tester). 
0 . 
Child does not 
perform command. 
1 
Child performs 
command with 
gestures and 
prompts by test-
er 
2 
Child performs 
command immed-
iately 
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Auditory TasJ: 
P1--o c e: d~~ r-o: '-1 -~\re t11e f o J.lcv:i11g c o~t~~·;1.~:1nc18 ·Ge ·tl1 e c11i ld 
0 
,.... ~ ~V"H""\ + 
__ .. _ ............. "' 
''1·}1 ·j c· i·1 l'j!·] '' 1 ··, c... V' /";J l-.. r:i :::: ~ .~ {~ i· ..t:' "'"' ("\ .-. \"'"'!~a,."", r r:--~ a .\j : 
•••- .. -· ... ..;· ...., .... ~.t-1..., ....... v-- .i. J.1_,~.1_ ...... .._. ..,J• - " 
u-1 '.1 .. , r~c-inr. -'-o !'."l<•'r vou +o u·1 0 c·o'ne·t~·.L·ncr 
_:;_:j, c)l..L bl,.. c ... v!\. J \J .-:;:) ..... J.l. o• 
Listen carefully." tester ca~ use gestures. 
a. Stand u_p. 
Co~:1e here. 
1 
on-2 at a 
2 
Ch:i. ld ri~rfor:1s 
(10th ccF11'n;:; nc1 ::-.; • 
Auditory ~:Iemory Level 1 Task 7.4 72 
7.4 Sound recall I 
~aterialss bell, horn, can and stick 
Procedure: Demonstrate and identify each sound to the 
child showing him the object. Sound each 
object out of sight and ask the child to 
identify it. Present sounds one at a time. 
<::! c 0 v-i' 1·"::r. h.J ..L Lr;.,• 
0 
Child cannot 
identify sounds 
Auditory r:;ernory 
l 
Child identifies 
one sound 
Level 1 Task 7.5 
2 
Child identifies 
2 or more sound~ 
z 7,5 Sound recall II 
,, 
; ...... 
Naterials: Same as above 
.Procedure: Sound objects in a sequence out of sight and 
repeat the sequence twice. As~ the child to 
identify the sounds in order. 
Scoring: 
0 1 2 
Child cannot 1-
dentify sounds 
Child identifies 
sounds out of order 
Child identifies 
sounds in order 
Auditory :::Iemcry Level 1 Task 7.6 
7.6 Perform two commands 
:\~g_ teri al: 
Procedure: 
Scorin!.!: 
Child doo«:;n' t 
per form cc-m,:nnds 
None 
Give the following commands to the child one 
set at a time. Say: "I am going to ask you 
to do something. Listen carefully." 
a. Bend over and touch your shoes. 
~. Sit down and clap.your hands. 
1 
Child 1crforms . part o~ one series 
2 
Child pcrfonns one 
series or Loth 
Auditory illemory Level 1 Task 7.7 
7.7 Remember a series of three commands 
Matcy.ia~: None 
Procedure& Give following commands to child. may be 
repeated if necessary. Say: 18 I am going 
to ask you to do some things. Listen 
carefully, wait until I am throue;h talking, 
then do them all at once." 
0 
a. "Place your hands on your head, then turn 
around, then touch the door". 
b. "Walk to the chalkboard, loo~ out of the 
windowt then touch your shoes,H 
Commands may be altered to fit the situation. 
, 
-~ 2 
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Child can perform 
one command 
Child can perform 
two com...rnands 
Child can perform 
one series of 
three commands 
Auditory r11emory Level II Taslt 7 .8 
7.8 Child can repeat a short sentence 
Materials None 
Procedure: Say: "I am going to read a sent'ence. 
Scorlng: 
0 
Child misses both 
sentences 
Listen carefully and say it right after 
me. Wait until I am through ... 
a. June wants to build a castle in 
her playhouse. 
b. Tom has lots of fun playing ball 
with his sister. 
1 
Child misses one 
word in sentence 
2 
Child has one 
sentence perfect 
I I 
I I 
: I 
Auditory Memory Level II 
7.9 Repeat tapping sounds 
Materials Pencil 
Taslc 7.9 
Procedure: Teacher taps pencil on table in 
rhythmic pattern and child repeats 
patterne 
a. • • • 
b. • • • • 
c. • • • • • 
d. • • • • • 
Scoring: 
0 1 
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2 
Child has three 
more errors 
or Child has two 
errors 
Child has all 
correct or one 
error 
Audi to~y Nlemory l.:evel Ill •J_ 1 () I,,_ ..... 11.'ask 
7.10 Child can repeat a series of 4 numbers 
Materjala None 
IJ:;:o.c.~du~; Says "Listen carefully. I •m going 
to say some numbers and wren I'm 
through you say them right after me." 
Repeat series one per second. Do 
both series. 
6-2-9-7 8 - 3 - 1 - 6 
.§..coringi 
0 
Child misses two 
numbers on set 
1 
Child misses one 
number on set 
2 
Child has one 
series perfect 
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Auditory i•lemory Level III Tasl{ 7 .11 
7.11 Remember story facts 
lv1a terial 1 Auditory mer.10ry story 
Procedures Examiner reads child the following 
story, then asks the child the pre-
pared questions. 
"A boy had a black dog named Rover. 
The boy was going to give Rover a 
bone. He could not find Rover. He 
put the bone in Rover's dish." 
Questions: 1. 
2. 
3. 
4. 
What was Rover? 
What was the boy going to give Rover? 
Where did the boy put the bone? 
What color was Rover? 
Scorings 
0 ~~~~·~l~~~~ 2 
Child has two or more 
errors 
Child has one 
error 
Child has all 
correct 
Auditory Memory Level IV Task 7.12 
7.12 Repeat five numbers 
Mate ria:l;. 1 None 
Procedure: Say: "Listen carefully. I'm going to 
say some numbers, and when I'm finished, 
you say them right after me." Repeat 
series one per second. Do both series. 
Scoring1 
0 
Child misses two 
numbers in set 
2 - 7 - 3 - 6 - 8 
4 - 1 - 3 - 5 - 8 
1 
Child misses one 
number in series 
2 
Child has one 
series perfect 
Summary 
Auditory development and its relatlon to I.Q. 
scores in Black, culturally-deprived children~ 
Robert E. O'Connor 
A group of 49 Black, culturally deprived children, ages 
two years, eleven months to seven years, two months, were 
given either the Stanford-Binet (SB) or the Wechsler Preschool 
and Primary Scale of Intelligence (WPPSI) and the Auditory 
Memory and Auditory Perception subscales of the newly developed 
Loyola Developmental Scale. The testing was done at the 
Marillac Social Service Center, Chicago, Illinois, where all 
the children are enrolled in a government supported Day Care 
program. Correlations computed between the various I.Q. scores 
i 
of the· SB and the WPr~I and the Auditory Q~0tient d~rived from 1 
the Loyola Developmental Scale, indicate a significant positive 
relationship between level of auditory development and perfor- , 
mance on standardized intelligence tests. Likewise the cor-
relations between the Auditory Quotient and the ten subtest 
Scaled Scores of the WPPSI suggest a strong reliance on Au-
ditory factors in several WPPSI Performance subtests, as well 
as Verbal subtests. Recommendations for future related re-
search included consideration of further validation of the 
Loyola Scale with various populations, and further work on 
the implications of the strong auditory development - I.Q. 
relationship. 
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